In the investigation of the neural mechanisms of filial imprinting, neurochemical measures are often correlated with preference score (PS): approach activity to the training stimulus/total approach in a test. In a previous study, domestic chicks, Gallus gallus domesticus, that had a PS under 65% were classed as 'poor learners' and those with a PS greater than 65% were called 'good learners'. We tested the effects of continued imprinting training in chicks from these two categories. After exposure to an imprinting stimulus for 30 min on day 1 after hatching, preferences were tested and then the chicks were exposed to the same stimulus for either 90 min, 3 h or 4 h on the next day, followed by a second preference test. In all these experiments there was a significant improvement in mean PS in the 'poor learners' between the first and second test, such that these chicks acquired a significant mean preference for the training stimulus. There was no such improvement in chicks that did not receive further training on day 2. When absolute approach was analysed, there was no significant difference between 'poor learners' and 'good learners' at the second test, after 4 h of retraining. Overall, mean preference scores increased with length of training. These results suggest that 'poor learners' are better characterized as 'slow learners', and that their initially low PS is not caused by, for example, a lack of motivation to express a preference. Preference scores reflect the strength of learning during imprinting.
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In a number of species of precocial birds, early filial preferences develop partly as a result of a learning process known as filial imprinting (Lorenz 1937; Bateson 1966; Bolhuis 1991; Bolhuis & Honey 1998) . Filial imprinting in the domestic chick, Gallus gallus domesticus, has been studied extensively to analyse the brain mechanisms of learning and memory (Horn 1985 (Horn , 1998 . A restricted region of the chick forebrain, the intermediate and medial hyperstriatum ventrale (IMHV) is crucial for imprinting, and is one of the sites of information storage. Imprinting in the chick has a number of distinct advantages that make it ideally suited for the study of the neural mechanisms of learning and memory. One of these advantages is that chicks can be hatched and reared in darkness and are thus visually naïve until the imprinting experience starts. This increases the likelihood of identifying the neural changes that form the memory of the imprinted object. A second advantage of the imprinting procedure is that recognition tests allow the strength of the filial preference, and therefore the strength of learning, to be measured (Sluckin 1972) .
Typically, an imprinting experiment in our laboratory involves exposing dark-reared chicks to a conspicuous visual object (the imprinting stimulus) for a certain amount of time. At a set interval after the end of this imprinting training, the animal's filial preferences are measured in a preference test. Such a preference test usually involves sequential exposure of the chick to the training stimulus and to an alternative stimulus, for short periods of time and in a quasirandom order. In this test a chick is placed in a running wheel in front of which stands one of these stimuli. If the chick attempts to approach the stimulus, it rotates the wheel. The number of rotations of the wheel is automatically recorded (approach counts). For each chick, a preference score (PS) is then calculated as the approach directed towards the training stimulus divided by the total approach to the two stimuli during the test. The PS, ranging from 0% (when all approach is directed towards the alternative stimulus) to 100% (all approach is directed towards the training stimulus), is then interpreted as an index of the
